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Method of forming a skeletal dome structure in situ
Abstract
A skeletal dome structure composed of a plurality of arcuate support beams joined at their upper ends to a
central hub and radiating outwardly and downwardly to terminate at points of engagement with a support
surface. Each support beam is composed of an elongated lightweight core sandwiched between upper and
lower strips of a material having high tensile and compressive strength. In making the dome, each beam is first
preassembled to the extent that the core thereof is secured to a first strip, that strip is then attached at one end
to the central hub, the first strip and core are then longitudinally flexed to develop a convex curvature along
the side of the core opposite from the strip, and a second flexible strip is then secured to the convex side of the
core. A plurality of such beams may be simultaneously formed into buckled or arcuate shape by connecting a
plurality of the first strips to a single hub and then raising the hub to impart a curvature into each of the
partially-finished beams, followed by the final step of securing the outer strips or skins to the convex upper
surfaces of all of the outwardly-radiating arcuate members.
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[57] ABSTRACT 
A skeletal dome strJlcture composed of a plurality of 
arcuate support beams joined at their upper ends to a 
central hub and radiating outwardly and downwardly 
to terminate at points of engagement with a support 
surface. Each support beam is composed of an elon-
gated lightweight core sandwiched between upper and 
lower strips of a material having high tensile and com-
pressive strength. In making the dome, each beam is 
first preassembled to the extent that the core thereof is 
secured to a first strip, that strip is then attached at one 
end to the central hub, the first strip and core are then 
longitudinally flexed to develop a convex curvature 
along the side of the core opposite from the strip, and a 
second flexible strip is then secured to the convex side 
of the core. A plurality of such beams may be simulta-
neously formed into buckled or arcuate shape by con-
necting a plurality of the first strips to a single hub and 
then raising the hub to impart a curvature into each of 
the partially-finished beams, followed by the final step 
of securing the outer strips or skins to the convex upper 
surfaces of all of the outwardly-radiating arcuate mem-
bers. 
4 Claims, 15 Drawing Figures 
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METHOD OF FORMING A SKELETAL DOME 
STRUCTURE IN SITU 
2 
FIG. 2 is a side elevational view showing a first step 
in the construction of the dome wherein a core is se-
cured to a flexible lower strip. 
BACKGROUND AND SUMMARY 
FIG. 3 illustrates a pair of the core/strip structures of 
5 FIG. 2 secured to a central hub. 
While various types of pre-formed multi-layered 
structure members have been used in the construction 
field, there is nevertheless a need for a skeletal struc-
tural system composed of components which are rela- 10 
tively light in weight, easily transported to the con-
struction site, and readily assembled to provide a strong 
and rigid framework for a protective dome. Ideally, 
such a structure would also be capable of being readily 
dismantled. The dome might be used as temporary she!- 15 
ter for expositions or for construction sites in extreme 
climates, as an enclosure for radar antennae, radio tele-
scopes, or grain storage depots, as a cover for stadiums, 
swimming pools, park areas, and the like. · . 
Accordingly, it is an object of this invention to pro- 20 
vide a dome framework formed principally of arcuate 
beam elements which are formed ofcomponents which 
arrive at the construction site in flat or linear form. 
Another object is to provide a dome structure in which 
the major frame elements take the form of arcuate sup- 25 
port beams, each beam having a lightweight longitudi-
. nally-curved core sandwiched between a pair of arcuate 
strips of material having high tensile and compressive 
strength. 30 Another object of this invention lies in providing a 
method of erecting a dome structure having a frame-
work composed of arcuate support beams, wherein 
each of the support beams is developed on site by first 
securing a straight, elongated, flexible core to one side 35 
of a narrow skin or strip having high compressive and 
tensile strength, then longitudinally flexing the strip and 
core to force the side of the core opposite from the strip 
into convex configuration, and then securing a second 
flexible strip of high compressive and tensile strength to 40 
the convex side of the core. In the formation of a dome, 
each such composite beam becomes one of a multiplic-
FIG. 4 depicts the assembly of FIG. 3 to which a pair 
of upper strips are also secured to the hub but remain 
otherwise unsecured to the cores therebelow. Arrows 
in FIG. 4 indicate the directions of applied forces which 
then cause the assembly to assume an arched or arcuate 
co'nfiguration. 
· FIG. 5 shows the lower strips and cores fully arched 
and the upper strips in the process of being drawn 
downwardly into contact with the core structures. 
FIG. 6 is a vertical sectional view of the dome show-
ing a pair of the interconnected struts following com-
plete attachment of the upper strips. 
FIG. 7 is a fragmentary perspective view of a portion 
of a strut showing one form of core structure therefor. 
FIG. 8 is another fragmentary perspective view simi-
lar to FIG. 7 but showing a second type of core struc-
ture. 
FIG. 9 is a fragmentary perspective view similar to 
FIGS. 7 and 8 but showing a third form of core struc-
ture. 
FIG. 10 is a fragmentary perspective view similar to 
FIGS. 7-9 but depicting a fourth form of core structure . 
FIG. 11 is a somewhat schematic side view depicting 
the erecting structure for the dome framework. 
FIG. 12 shows the structure of FIG. 11 as forces are 
generated to buckle or bend the partially-formed struts 
of the dome. 
FIG. 13 is a somewhat schematic perspective view 
depicting a final stage in the erection procedure 
wherein the dome framework assumes the configura-
tion of the final structure of FIG. 1. 
FIG. 14 is a top plan view of the dome structure after 
reinforcing members have been inserted into one of the 
segments between a pair of adjacent struts. 
FIG. 15 is a side elevational view of the structure of 
FIG. 14. 
DETAILED DESCRIPTION 
FIG. 1 illustrates the framework or skeleton 10 of the 
dome structure, the framework being composed of a 
plurality of outwardly and downwardly curved beams 
or struts 11 radiating from a central member or hub 12. 
The struts are similar in construction to each other and 
have their outer ends fixed by suitable attachment 
ity of arcuate struts radiating outwardly and down-
wardly from the apex of the dome. Each core member 
and the lower strip to which it is secured are first joined 45 
to a central member or hub, before any flexure of the 
strut takes place, and the second or upper strip of each 
strut is similarly secured to one end to the hub .but is 
otherwise left unsecured to the core therebelow. There-
after, the hub is raised from the ground or other sup-
porting surface and the outer ends of the outwardly-
radiating partially-formed struts are drawn inwardly 
towards the axis of the hub to develop a curvature in 
each core and ·lower strip and to produce the general 
dome configuration. As the final steps of the construc-
tion of the basic framework, the outer ends of the upper 
strips are drawn downwardly towards the fixed ends of 
the arcuate cores and lower strips, and such upper 
strips, now having been flexed into arcuate configura-
tion, are rigidly secured along their lengths to the core 
50 means to a horizontal support surface (not shown), 
normally the ground or a suitable foundation placed on 
the ground. In the illustration given, the attachment 
means takes the form of a plurality of anchoring mem-
bers 13 which may be partially imbedded in or other-
structures. · · 
Other features, objects, an'd advantages will become 
apparent from the specification and drawings. 
DRAWINGS 
FIG. 1l is a perspective view of a dome framework 
embodying the present invention. 
55 wise rigidly secured to the supporting surface. Alterna-
tively, the attachment means may take the form of a 
ring which circumscribes or is otherwise anchored to 
the outer ends of the struts. 
Each strut or beam 11 comprises an elongated core 14 
60 sandwiched between a pair of upper and lower strips or 
skins 15 and 16. FIG. 7 reveals details of construction of 
the struts 11 depicted in FIGS. 1 and 6. In that embodi-
ment, the core is composed of a series of transverse 
spacers or blocks 14a. In the absence of strips 15 and 16, 
65 the core 14 has no structural integrity, although it is to 
be understood that some flexible interconnections might 
be provided between the transverse spacer elements 1~a 
· for the purpose, among others, of facilitating assembly 
3 
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of the parts. The core, whether composed of spaced 
discontinuous elements or of contacting discontinuous 
elements (FIG. 8) or of unified or continuous elements 
(FIGS. 9 and 10) is secured to strips 15 and 16 by means 
of welds, adhesives, screws, or other suitable connect- 5 
ing means. In the embodiment of FIG. 8, the core 114 is 
composed of transverse rod-shaped elements 114a dis-
posed in contiguous relation with respect to each other 
and secured by any suitable means to the upper and 
lower strips 15 and 16. In FIG. 9, core 214 is formed of 10 
a web of material bent along transverse lines to define 
corrugations 214a, such corrugations being securely 
attached to the upper and lower strips 15 and 16, 
whereas in FIG. 10 the core 314 takes the form of a 
honeycomb pattern of interconnected elements 314a IS 
joined to the upper and lower strips 15 and 16. In all of 
the forms, the core is capable of providing substantial 
resistance to forces perpendicular to the surfaces of 
strips 15 and 16-that is, to either forces of compression 
or of separation-without preventing or significantly 20 
resisting forces of longitudinal flexure with respect to 
the core (and strut) as a whole. In each of the forms 
illustrated in FIGS. 7-10, the elements of the core, even 
if integrated (as in FIGS. 9 and 10) would be capable of 
being moved towards and away from each other in 25 
directions longitudinal to the strut 11 if it were not for 
the fact that strips 15 and 16 are securely fastened to the 
core elements. 
Each of the elongated strips 15 and 16 is formed of a 
strong flexible material having relatively high compres- 30 
sive and tensile strength. Metals such as steel and alumi-
num are particularly effective but other materials such 
as glass fiber composites or polymeric compositions 
having similar properties may be used. Also, it is to be 
understood that the upper and lower strips need not be 35 
of the same material, and that in order to achieve the 
desired characteristics, one or both of the strips may be 
laminated or composed of two or more dissimilar mate-
rials (e.g., glass fibers embedded in a polymeric matrix). 
Weight may be a significant factor with lighter weight 40 
materials for both the strips 15, 16 and the core 14 gen-
erally being preferred. 
FIGS. 2-6 schematically illustrate the steps of form-
ing the skeletal structure 10 of FIG. 1. As a first step, an 
elongated core 14 is secured to a lower flexible strip 16 45 
to form a partial assembly of a strut 11. A multiplicity of 
such assemblies is then arranged as depicted in FIG. 3 
with their ends bolted or otherwise securely fastened to 
the central member or hub 12. Upper strips 15 and then 
fitted in place over the pre-formed cores 14 with their 50 
adjacent ends bolted or otherwise secured to hub 12 
(FIG. 4). It is to be noted that when the strut assemblies 
are in the flat or linear condition depicted in FIG. 4, the 
upper strips 15 have free ends 15a projecting beyond 
the distal limits of the cores 14. Since the upper strips 15 55 
are not connected to the cores 14 except at hub 12, the 
application of forces upon the lower strips 16 in the 
directions indicated in FIG. 4 is not necessarily accom-
panied by flexure of upper strips 15. Specifically, hub 12 
may be elevated, and the free ends of lower strips 16 60 
may be urged radially inwardly, thereby causing a flex-
ing or bowing of the lower strips and cores mounted 
thereon, without also forcing the upper strips 15 into 
arcuate configuration. Flexure of the lower strips 16 is 
continued until the outer ends of those strips have been 65 
shifted inwardly into preselected locations and have 
been secured by connecting means 13 to the supporting 
surface. Thereafter, the free ends of upper strips 15 are 
4 
urged downwardly, as indicated by the arrows in FIG. 
5, until such strips are fully flexed into contiguous rela-
tion with the arched cores 14. The upper strips or skins 
are thereafter secured to the cores 14, preferably along 
the full length of such cores, to produce the final strut 
construction depicted in FIGS. 6 and 1. 
The result is a framework of arcuate struts which is of 
high strength for its weight. Deflecting forces tending 
to flex or deform the arcuate struts in directions perpen-
dicular to strips 15 and 16 are effectively resisted by the 
spaced parallel strips 15 and 16, by the high compres-
sive and tensile strength of those strips, and by reason of 
the fact that they are secured to core structures which 
are highly resistant to deforming forces extending in 
directions perpendicular to the skins or strips. Since the 
skeleton is formed of components which are linear in 
their untensioned state, such components may be 
readily transported to and assembled at the construction 
site. Where the means for securing the strips 15, 16 to 
the core elements 14 are separable, as in the case of bolts 
or screws, disassembly of the skeletal structure may also 
be easily accomplished whenever dismantling is de-
sired. The strips or skins 15, 16 will remain elastic dur-
ing construction and under service loads. The proposed 
construction procedures insure that the thin, elastic, and 
originally-straight skins remain elastic during construc-
tion and throughout use. Thus, after disassembly the 
skins or strips will rebound back to their original 
straight configuration. 
Since the flexible, elastic strips 15, 16 are not perma-
nently deformed, and since the curvature of each strip is 
developed prior to attachment of the second strip to the 
core structure, the strips 15, 16 of each beatn assembly 
will be stressed even when that assembly is not sub-
jected to external forces or loads. Specifically, when an 
arcuate beam assembly is under a no-load condition, the 
arcuate strip 16 disposed along the concave side of core 
14 will, in attempting to return to a straightened condi-
tion, exert a compressive force on the strip 15 on the 
convex side and, conversely, strip 15 on the convex 
side, in attempting to return to a straightened condition, 
will exert a tensioning force on inside strip 16. 
The number of radiating struts 11 may be varied 
greatly depending on the size and purpose of the dome. 
In general, the struts are arranged in diametrically-dis-
posed pairs extending outwardly from opposite sides of 
hub 12 so that in the final skeletal structure there will be 
at least two opposing struts 11 interconnected by a 
central member are fixed in place, upper members 15 
are flexed downwardly and secured to the cores 14. 
While in the foregoing an embodiment of the inven-
tion has been disclosed in considerable detail for pur-
poses of illustration, it will be understood by those 
skilled in the art that many of these details may be var-
ied without departing from the spirit and scope of the 
invention. 
I claim: 
1. A method for forming a skeletal dome structure in 
situ, comprising the steps of arranging a plurality of 
substantially straight, elongated, and flexible lower 
strips of high compressive and tensile strength about a 
central hub with said lower strips disposed generally 
horizontally and radiating outwardly from said hub; 
each of said lower strips having an inner end located 
adjacent said hub and an outer end remote from said 
hub; securing a straight and horizontally-elongated 
flexible core to an upper surface of each of said lower 
strips, each lower strip and core being disposed in para!-
5 
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2. The method of claim 1 in which said upper strips 
are secured to the top surfaces of said cores along sub-
stantially the full length thereof . 
3. The method of claim 1 in which said upper strips 
lei relationship with the underside of said core b'eing 
affixed along its length to the upper surface of the asso-
. <;iated lower strip; connecting the inner end of each of 
said lower strips to said hub; then shifting said hub 
1,1pwardly while simultaneously advancing the outer 
ends of all of said lower strips and cores radially in-
wardly to cause flexure of each of said lower strips and 
5 are substantially straight when in untensioned condition 
and are flexed irtto arcuate configuration and into 
contact with said cores along substantially the full 
length thereof oniy after said lower strips have their 
outer ends anchored in place. cores to produce a longitudinal convex curvature along 10 
the top of each core; then anchoring the outer end of 
each lower strip in place; and thereafter securing a 
flexible upper strip of high compressive and tep.sile 
strength along the convex top surface of each core. 
15 
20 
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65 
4. The method of claim 3 in which the inner ends of 
said upper strips !Ire connected to said hub before said 
hub is shifted upwardly and said lower strips and cores 
are flexed. 
* * * * * 
